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的碱及表面活性剂 PPNCl 的存在下，手性 PNNP/Ir 催化体系能有效催化多种消
































The thesis is made of two parts. 
The first part is related to the oxidative kinetic resolution of racemic aromatic 
alcohols in water with chiral PNNP/Ir catalyst. 
Optically active alcohols are important for pharmaceutical and agrochemical 
industries. Oxidative kinetic resolution of racemic aromatic alcohols is an attractive 
method for the preparation of chiral aromatic alcohols. It’s advocated nowadays that 
green chemistry is better to our environment, and water is certainly the most 
outstanding solvent. However, most transition metal complex catalysts are sensitive to 
water. In this work, we firstly discoved that chiral (S, S)-C6P2(NH)2/[IrCl(COD)]2 
catalyst could efficiently catalyze enantioselective oxidation of racemic aromatic 
alcohols in water, and we carefully investigated the factors affecting this reaction such 
as reaction temperature, reaction time and additives and so on. The experimental 
results indicate that when using water as solvent, the oxidative kinetic resolution of 
various racemic aromatic alcohols with chiral PNNP/Ir catalyst proceeded smoothly 
with up to 97% ee under mild conditions. Being highly efficient as well as greatly 
reducing the need for an organic solvent, this method presents an environmentally 
benign process to achieve optically active alcohols. 
The second part of this thesis describes the application of chiral P2(NH)4-type 
macrocycle ligand in oxidative kinetic resolution of racemic aromatic alcohols. Chiral 
cyclic ligand will offer several advantages in catalystic reaction such as rich 
coordination chemistry and good selectivity. The chiral P2(NH)4-type macrocycle 
ligand which was recently synthesized by our group, is an excellent ligand for 
asymmetric transfer hydrogenation and hydrogenation of aromatic ketones. To extend 
its applications, this ligand was firstly applied to the oxidative kinetic resolution of 
racemic aromatic alcohols in the thesis. Chiral P2(NH)4-type macrocycle ligand was 
found to efficiently catalyze enantioselective oxidation of racemic aromatic alcohols. 
When the mixed solvent of acetone and toluene was used, oxidative kinetic resolution 
of the alcohols proceeded smoothly with excellent enantioselectivity (up to 93% ee). 
This work presents the first successful example of chiral P2(NH)4-type macrocycle 
ligand and their metal complex catalysts for the oxidative kinetic resolution of 
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S-异构体 R-异构体  
图 1-1 手性苯乙醇 
 
互为镜象的两种构型的异构体叫做对映体，它们的原子组成一模一样，物理
化学性质相似，但是其生理活性存在显著差异。例如，发生在在 20 世纪 60 年代
的“反应停事件”就是典型事件之一。反应停化学名为肽胺哌啶酮，有 R-肽胺
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(R)-Thalidomide
        镇定剂
(S)-Thalidomide

























表 1-1  手性药物不同对映体的药理作用[4] 
名称 药物治疗作用 有效对映体的构型及作用 另一对映体的构型与作用 
反应停 镇定 R 构型，镇静剂 S 构型无镇静作用，致畸 
乙胺丁醇 抗结核 SS 构型，抗结核菌 RR 构型，导致失明 
心德安 心脏病 S 构型，β-受体阻断剂 R 构型，影响或抑制性欲作用 
氯霉素 抗菌 RR 构型，抗菌 SS 构型抗菌活性低 
依托唑啉 利尿 S 构型利尿 R 构型抑尿 









据报道，在美国常用的 20 种药物中，12 种药物是具有一个或一个以上手性
中心的化合物[5]。而美国药物名称词典所列出的 2050 种药物中，大约有一半药
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